treated in the temperature range 1000-2800°C, the behavior of these parameters can be studied in three separate regions: (1) For heat treatment temperature (HTT) < 1500°C GC undergoes dehydrogenation, (2) believe that the material is homogeneous, and the 1~1 1 lotropes 11 are artifacts of the sample preparation technique. Crushing -the material leads to straightening of the laths and relief of shrinkage stresses built in during pyrolysis 3 . This explains why on heat treatment the alleged allotrope nuclei do not grow and why GC does not •transform' into graphite. In the high resolution electron microscopy studies the specimens are thinned by ion milling and in these cases no allotropes have been reported.
However structural parameters of GC do change on heat treatment suggesting that one can study the "kinetics of graphitization". The interplanar separation d 002 , the crystallite size in the layer plane La and in a plane normal to the layer L have been used extensively to c characterize GC. These can be easily determined from XRD patterns. For GC it is extremely difficult to resolve higher order reflection due to overlapping (00£) and (hk} bands. Thus strain broadening effects have remained in La and Lc. The actual crystallite sizes, on removing strain broadening, should be larger than those calculated using simple line broadening formulae.
4
• xl/16 11 ) were bought from Polycarbon Co., Hollywood, CA.
-4-showed that the effect of a large slit in distorting the diffraction pattern is mainly in the low angle (26 < 15°) region. CuKa radiation was used at 4SKV, 40mA. Both aNi filter and pulse height analyzer were used for improved monochromatization. For a few samples data were obtained in both point count and recorder modes. For the former, fixed counts of 4 .
10 were made at each value of 26. For the recorder mode the goniometer was scanned at 2°/min and chart speed was adjusted so that the chart absissae divisions corresponded to 0.1° (26) intervals. After applying all the corrections discussed below, the two sets of data were found to be equivalent, hence the recorder technique was used for the majority of samples.
Because of the large volume of voids in GC there is pronounced small angle x-ray scattering that persists at high angles. To obtain the true profile of (002) reflection it is necessary to subtract the small angle scattering intensity and make other corrections. The data were corrected by first subtracting the Compton background intensity and the small angle scattering intensity and dividing out the lorentz-Polarization and atomic scattering factors. The data were then normalized to the maximum intensity value in each case. Three parameters were obtained from the intensity vs. sin e plots. 3. 
Because 
RESULTS--Kinetic Studies:
The "superposition technique 116 \-las used to study the kinetics of change in GC. This technique does not depend on the order of the kinetics.
Ho.-1ever it could be easily illustrated for a first order case. Briefly, if a property, P, follows first order kinetics,
where Pi' Pf are the initial and the final values of the property P. From the experimental data it is evident that the evolution of the structure of GC with HTT goes through three different stages. The three regions can be understood on the following basis. Up to the HTT of 1500°C, the material is going through a settling down process, and completion of dehydrogenation around 1500°C has been suggested 7 . We have recently done a pr~liminary study using a mass spectrometer and were able to
detect increasing amount of H 2 evolution as GC-1000-1 was heated up to 11S0°C. The second region is characterized by a constant value of d 002 at 3.44A 0 corresponding to turbostratic carbons. We believe that the increase in l and l in this region is largely due to stress relief. c a FischbachS in his creep studies of GC has noted that as a result ofshrinkage (approximately 40%) during pyrolysis, GC probably has high internal stresses which are relieve slightly with higher heat treatment temperatures (greater than 2000°C). Also while trying to intercalate GC with K in a gaseous atmosphere the material was reduced to a fine powder.
The proposed explanation was the presence of intense frozen stresses in GC 8 which were abruptly relieved.
In our kinetic data the curves of l c versus lnt for 1700°C and 2000°C HTT are seen to be similar to each other but qualitatively different from the curves for higher HTT. It should be possible to study stress relief in this region roughly below 2300°C although rather long times are required to get small changes.
In the third stage the structure slowly evolves toward the ideal graphite structure and Hmited graphiti'zation takes place. But even at 2800°C the interlayer spacing of 3.40A 0 is much larger than the ideal
It seems that this material is metastable in its disordered form and thermodynamic evidence for this is given in the work of Das and Hucke.9 The activation energy for structural change for HTT > 2300°C is found to be ~215 Kcal/mole. It should be pointed out that no attempt has been made to remove strain broadening effects in this region. If these are large, the effect would be to increase the estimate of the activation energy. 1000 •.
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